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MILITARY SPECIFICATION

CAPACITORS , FIXEO, ELECTROLYTIC (ALUMINUM OXIDE),
ESTABLISHED RELIA81LITV ANO NON-ESTABLISHED RELIABILITY,

GENEPdL SPEC1FICATION FOR

This :pecfffcati.an is approved for use by all Oepart.
rents and Agencies of the Department of Oefense.

1. SCOPE

1.1 ~. This specification covers the general requirements for establ fshed reliabilfty
(ER) a“d non-ER, aluminum oxide, electrolytic, fixed capacitors (see 6.1). Capacf tors meeting
the ER req.irefnents of this specification have reliability established on the basis of 1+fe tests
performed at rated voltage at 85-C for faflure rate (FR) levels ranging fvom 1.0 percent to 0.001
Percent per 1,000 hours in accordance with MIL-5T0 -690. These FR levels are established at a
60-percent confidence level and are mai”taf”ed at a 10-percent produciras risk. The level of
reliability is identffied by the following FR level symbols:

W!!W FR level (%/1,000 hr~
M- ----------
P- ---------- 0:;
R- ---------- 0.01
s-- --------- 0.001

1.2 Classification. Capacitors covered by this specification are classified by the style, as
specified (see 3.1).

2. APPLICABLE. DOCUMENTS

2.1 Issues of documents. The following documents of the issue in e;fect on date of invihtion
for bids~~sal, form a part of thfs specification to the extent specff ied herein.

SPECIFICATIONS
!’

. .
MILITARY

MIL-C-3902B - Capacitors, Packaging of.
MIL-C-45662 - Cal ibratio” system Requirenents.

(See supplement I for 1ist of associated specification sheets. )

STANOAFIOS

MILITARY

MIL-STO-1O5 - Sampling Procedures and Tables fov Inspection by Attributes.
MIL-STD-202 - Test Methods for Electronic a“d Electrical Component Parts.
MIL-STD-690 - Failure Rate Sampling Plans and Procedures.
MIL-sTO-790 - Reliability As.su,ance Program fop Electronic Parts Specifications.
MIL-STO-81O - Environmental Test Methods.
MIL-sTO-12B5 - Marking of Electrical a“d Electronic Parts.

(COPieS of specifications, standards, drawings, and publications required by contractors in
Coanect+on with specific procurement functions should be obtained ftvm the procuring activity or
as directed by the.contracting officer. )

Beneficial comments (recomne”d.ations. additions, deleticms) and any pevtine”t
data which may be of use i“ improving this doc.me”t should be adflvessed to:
tlavalElectronic Systems Camma”d ATTN: fLEX 5043, Department of the Navy, Uash-
ingtcm OC 2D360 by using the self-addressed Standardization Ooc.ment improvement
Pvopo%l (DO Form 1426) appearing at the end of this document o? by letter.

FSC 5910
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2.2 Other Publ icdtfons. The following document forms .3pavt of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids
or request for proposal shal1 apply.

NATIONAL BUREAU OF STANOAROS

Handbook H28 - Screw-Thread Standards for Federal Services

(APP1icatidn for copies should be addressed to the Superintendent of Documents, Government
Printing Office, Washington, DC 20402).

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and
in accordance with the appl icable specification sheets. In the event of any Confl ict between
requirements of thiS SPeCifiCatiO. and the specification sheet, the latter shal1 govern (see 6.2)

3.2 Qualification. Capacitors furnished under this specification shal1 be products which are
qualified for 1isting on the applicable qual iffed products 1ist at the time set for opening of
bids (see 4.4 and 6.3). Unless procured from the m.mufact.?er or his authorized distributor
1isted o? approved for 1isting on the qual ified products Iist, parts furnished under this
specification shall not be considered as having met the req.irme”ts of this specification.

3.3 Reliability (ER styles only~ Reliability of capacitors furnished under this specification
shall be establ ished and maintained ;n accordance with tte procedu~es and requirements specified
in MIL-STO-790 and MIL-STD-690 with details specified in 4.1 .1, 4.4.4, and 4.4.6.

3.4 Material The material shall be as specified herein; however, when a definite material is
not spec~ material shal1 be used which wil1 enablf’the capaci tors to meet the perfomnance
requirements of this specification. Acceptance or approval of any constituent material shall not
be construed as a guaranty of the acceptance of the finished product.

3.4.1 Case insulation [~ns.lated capacitors Onlyl. (ase insulation shal1 not soften, creep,
o. shrink to a point where a part of the cylindrical case!is left uncovered at the high operating
temperature. The use of exterior cardboard sleeves for insulating purposes shall not be permitted. .0

3.4.2 Internal examination. When capacitors are examined as specified in 4,6.2.1. there shall
be no visible evidence of corrosion.

3.5 Oesiqn and construction, Capacitors shal1 be of the design, construction, and physical
dimensions specified (see 3.lr,

3.5.1 ~. Each capacitor shall be enclosed in a .I!tal case, and shall be effectively
sealed against the entry of contaminants, and leakage or evaporation of the electrolyte. The
element shal1 be secured so that there wil 1 be no movement in the case.

3.5.2 Terminals. All terminals shall be permanently secured internally and externally, as
aDPl!cable, so that no~al handl ing of the term~.als wil”1not result in wear, damage, or excessive
strain to the capacitor element, case, or case Insulatio,l. Mire-lead terminals shall be hot-solder
dipped o? electroplated with solder having a tin content of from 40 to 70 percent. Threaded
portions of screw-thread tennlnals shall be in accordanc? .$th Handtmok H28 as specified (see 3.1).

3.6 8mI-in (ER stYles Onlyl. When Capacitors are t?sted as specified in 4.6.3, there shall be
no evidence of damage, arcinq, or breakdown.

Whm measured as specified in 4.6.$, the dc leakage shall not exceed the
‘“’waPplicab e ..3ue Spec?fled (see 3.1). For nonpolarized style capacitors, the limits apply ta

measwnne”ts in both directions. except that after environmental tests involving one directional
polarization greater than 30 minutes, the 11.its shall apply to the last polarized direction only

3“8v Uhm measured *S specified in 4.6.5, the capacitance shall be within
tolerance o the nominal val,,e specified (see 3.1).

3.9 [ra.ivalent series resistance (ESR~. When measured as specified in 4.6.6, the E5R (in ohms)
shal1 not exceed the val“e %~ecif ied (see 3.1)

2

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:37Z
Check the source to verify that this is the current version before use.



MIL-C-39018B

3.10 Low temperature exposure.
following requirements:

OC leakage -------

Capacitance - - - - - - -

EsR-----------

klhentested as specified in 4.6.7, capacitors shall meet the

.-.

..-

.-.

Shall not exceed the initial requirement specified
(see 3.1).

Wfthin the tolerance specified (see 3.1).

Shall not exceed the initial requirement svecif+ed
(see 3.1).

3.11 Solderability (capacitors with wit-e-lead termfnals onl klhencapacitors are testeo as
specified in 4.6.8, tne dipped surface of the leads shall be at least 95-percent covered t+th a
new, smooth, solder coating. The remaining 5 percent of the lead surface shall show only small
p{”holes ov Tough spots; these shall mt be co”ce”t?ated in cme area. 8are base metal and areas
where the solder dip failed to cover the Origiml coating are indications of poor solderability.
and shall be cause for failure. In case of dispute, the percent of coverage with pinholes or
rough spots shall be detetmi”ed by actual measurement of these are.a5,as conmarec to the total
area.

3.12 Terminal Strenqth, When capacit.ws are tested as specified in 4.6.9. there shall be no
Iooseni”g of the terminals OF permanent damage to the terminals. terminal weld, or terminal
solder, as applicable.

3.13 Stability at reduced and high temperatures. Uhen tested as specified in 4.6.10, capacitors
shall meet the following m?q.lreme”ts:

3.14

3.15

step 1:
OC leakage --------

Capacitance - - - - - - -

ESR --------’---

Step 2:
Impedance . - . - - - - -

Capacitance - - - - - - -

Steps 3 through 5:
DC leakage --------

Capacitance -L - . - . .

CAR--- --------

Shall not exceed the initial requirement specified (see 3.1).

Within the tolerance specified (see 3.1).

Shall not exceed the initial requirement specified [see 3.1).

Shall not exceed the value specified (see 3.1).

Change not more than the value specified (see 3.1).

Shall not exceed the value specified (see 3.1).

Change not fmre than the value specified (see 3.1).

Shall not exceed the value specified (see 3.1).

~. ‘Jhen tested as specified in 4.6.11, capacitors shall meet the following requirements:

DCleakage -------- Shall not exceed the value specified (see 3.1).

Cap.acita”ce - - - - - - - - Change not more than the value specified (see 3.1).

ESR - - - - - - - - - - - - Shall not exceed the value specified (see 3.1).

Visual ex.minatio” - - - - There $hall be no leakage of electrolyte or evidence of
mechanical damage, a“d the marking shall remain legible.

Case insulation (insulated’’capacftors only).

3.15.1 Dielectric withstanding .oltaqe. When capacitors are tested as specified in 4.6.12.1,
there shall be no breakdown of the insulatim.

3.15.2 Insulation resistance. When capacitors are tested as specified in 4.6.1’2.2, there shall
be no breakdown of the im.lat ion, and the insulation resistance shall be not less than 100
megohms.

I

I

o
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3.16 Shock (specified pulse~. When capacitors are tc!stedas specified in 4.6.13, there shall
be no i?te~i: tent contacts of 0.5 millisecond (.s) or greater duration, arcing, or open- or
short-c lrc.ltlng, nor shall there be any evidence of mecha. ?cal damage or leakage of electrolyte.

3.17 Vibration. Uhen capacitors are tested as specified in 4.6.14, theve shall be .0 inter-
mittent contacts of 0.5 .s or greater duration, or open- or short-circuiting, nor shal1 there be
any evidence of mechanical damage or leakage of electrol:{te.

3.18 Salt spray (corrosion) (not .PPJicable to styles CU81 and CUR81 ). When capacitors are
tested as~ be m hatmful comosion and at least 90 percent of any
exposed .etal S.rfaCe of the capacitor shall be unaffected. In addition, there shall be no more
than 10-percen: corrosion of the terminal surface. Harmful corrosion shal1 be construed as any
tYPe of co,,oslo. which <. a.Y ..Y interferes with mechanical or electrical performance. There
shal1 be no unwrapping of or mechanical damage to the insulating sleeves (when appl Icable]. The
marking shall rembin legible.

3.19 Thermal shock and immersion. Uhen tested as specified in 4.6.16, capacitors shall meet
the following requirements:

OC leakage ---------

Capacitance - - - - - - - -

CSR ------------

Shall not exceed the initial requirement specified
(se, 3.1).

Change not more than the value specified (see 3.1).

Shall not exceed the initial ~eq”irement specified
(see 3.1).

V{s.al examination - - - - There shall be no hatmful or extensive corrosion and at
least 90 percer,tof any exposed metal swface of the
capacitor shall be protected by the finish. There shall
be no mare thar,10-percent corrosion of the terminal
hardware or mounting surface. There shall be no leakage
of electrolyte or mechanical damage, and mdrki”g shall
vemai” legible after the test. When applicable, case
insulation sha’$1not exhibit evidence of burning, charring,
or arcing and !shallmeet the requirements of 3.15. 1.
addition, there?shall be no evidence of dye penetration
when viewed under ultraviolet light.

3.2o Surqe voltale. when capacitors are tested as ‘Specified in 4.6.17, there shall be no
breakdown or other permanent injury. Tetminals and seals shall remain intact. There shall be no
leakage of the electrolyte when the capdcitor is held with its end seal downward during the test.
Capacitors shall meet the following requirements:

OC leakage -------- 5hall “ot exceed the initial requirement specified
(see 3.1).

Capacitance - - - - - - - Change not TUre than the value specified (see 3.1).

ESR ---------- Shall not exceed the initial requirement specified
(see 3.1).

3.21 Vent (when specified, see 3.1). Uhen capacitors are tested as specified in 4.6.18, the
vent shall operate, and there shall be no exPiOsive expellfng,of the contents. Oisr.PtlOn shall
occur mly at the vent; the case or end seal shall not otherwise r.Pture.

3.22 Noisture resistance. Uhen tested as s.pecifiee i“ 4.6.19, capacitors shall meet the
following requirements:

OC leakage --------- Shall not exceed the initial requirement specified
(see 3.1).

Capacit.mce . - - - - - - - Change not nmre than the Value specified (see 3.1),

csR ------------ Shall “Ot exceed the initial requirement specified
(see 3.1).
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Case insulation
(when applicable) . . - . - . - . Shall be as specified in 3.15
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.- ---- There shall be no harmful or extemive corrosion
and at least 90 percent of any exposed metal
surface of the capacitor shall be protected by the
finish There shall be no more than 10-percent
Corros;on of the terminal havdware or mounting
surface. There shall be no tmwmpping of OP
mechanical damage to case insulation (when
applicable). There shall be no leakage of the
electrolyte or deformation of the case, and
markiwg shall rem{. legible after the test.

3.23 m. The manufacturer shall certify that all external materials are fungus t-esistant
or shall perform the test specified i“ 4,6,20. When capacitors are tested as specified in 4.6,20,
examination shall disclose no evidence of fungus growth on the external surface of the capacitor.

3.24 8arometric pressure (reduced). When capacitors are tested as specified in 4.6.21; thei-e
shall be no flashover, breakdown, evidence of mechanical damage or leakage of the electrolyte.
The marking shall remain legible.

3.25 H~qh temperature exposure. !4hentested as specified in 4.6.22. capacitors shall meet the
following requirements:

DC leakage ------------ Shall not exceed the value specified (see 3.1).

Capacitance - . . - - . - . - . Change not more than the value specified (see 3.1).

B’
EAR -------------- Shall “Ot exceed the value specified (see 3.1).

Visual examination . - - - - - There shall be m defotnmtion of the case.

3.26 Reverse voltage (when specified, see 3.1~. When tested as specified in 4.6.23, capacitors
‘, shall meet the following re~uivements:

DC leakage ----------- Shall not exceed the value specified (see 3.1).

Capacitance -- -- . -. - .- Change i?otnmre than the value specified (see 3.1).

EAR ------------- - Shall not exceed the initial requirement specified
, (see 3.1).

3.27 Hioh temperature verification (styles CU12,CU13. CUR13.CU14,CU15,CU16,CU17.CUR17, anj CUR19),
When capacitors are tested as specified i“ 4.6.24, there shall be no evidence of damage, arcing or
breakdown, and the capacitors shall meet the following requirements:

DC leakage ----------- . Shall not exceed the value specified (see 3.1).

Capacitance --------- -- Change not mwe than the value specified (see 3.1).

EAR- ------------- -’ Shall not exceed the initial requirement specified
(see 3.1).

3,28 AC verification (style CUR91 o“ly~ When tested as specified in 4.6.25, capacitors shall
Withstand the ac voltage exposure without visible damage, and shall meet the following requ<wmer,ts:

DC le.akage--------- --- Shall not exceed the value specified (see 3.1).

Capacitance ----------- - Change not more than the value specified (see 3.1).

EAR ------------- .-. Shall not exceed the initial ~eq.iminem specified
(see 3.1).
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3.29 Penetration of solvents (when specified, see 3.11. Mhen tested as specified in 4.6.26,
capacitors shalI meet the following requirements:

OC leakage --------- Shall not exceed the initial requirement specified
(see 3.1).

Capacitance --- - - - - - - Change not more than ?10 percent of the initial measured
value (see 3.1).

fSR ------------ Shall not exceed 115 percent of the initial requirement
(see 3.1).

3.30 Reverse voltage aqing (all polarized styles). When tested as specified in 4.6.27, capa-
citors shall meet the following requiranmts:

DC leakage --------- Shall not exceed 300 pevcent of the initial req. i~ement
specified (see 3.1).

Capacitance - - - - - - - - 110 percent of initial measured value.
ESR ------------ Shall not exceed the initial requirement specified

(see 3.1).

3.31 Markin Capacitors shall be marked in accordar,ce with method 1 of MIL-STD-1285. Marking
shall inc ude the “JAN” brand (ER styles only); part numt,er (see 3.II; capacitance in(rF);
capacitance tolerance; dc rated volta9e; date code; and ~o.rce cOde. The dc rated vo1ta9e for
polarized capacitors shall be designated “VOC” and for nc,npolarized capacitors shall be designated
8,VNP”. Both voltages and temperatures shall be shown 0. dual-rated units. POlaritY on polar~zed
capacitors with axial wire-lead terminals shall be indicated by a minimum of a plus (-) symbol
on the first and last lines of the narking at the positive end of the case. For capacitors with
both ten’ni,nals on the same end, the positive terminal she,llbe identified by a single plus (+)
symbol ad]acent to the ternnnal, or as specified (see 3.i). [ach capacitor body shall be Ieglbly
marked with smeir-resistant ink that will withstand the environmental C0.d1t70n S sp.ecfTied herein.
The marking shall remain legible after all teStS.

3,31.1 ‘<JAN,’and JH4 markinq
o

(ER styles onl~. The O“ited States Government has adopted, and
is exercising legitimate control over, the certification marks “JAN,’and J’. respectively, to
indicate electrical equigment, namely, resistors, capacitors. electron tubes and the like,
procured by, or manufactured for use by. o? for the Gove\Wment in accordance with standard Govern-
ment specifications. Accordingly, capacitors procured to, a“d meeting all of. the criteria speci-
fied herei” and in &PPlic.?blesp?cif ication sheets shall >ear the cert~f ication n!d,k ‘,JAN,’, except
that capacitors too small to bear the certification mark ‘<JAN,’shall bear the letter ,“J,,.Capaci-
tors furnished under contracts which either permit or require deviation from the conditions or
requirammts specified herein a“d in applicable specific 3tfon sheets shall not bear <JAN,’o, J,’.
In the event a capacitor sample fails to meet the requirements of this specification and the
applicable specification sheets, the manufacturer shall remove the “JAN” or “J” from the sample
testec and also from all capacitors represented by the sample. The United States Government has
obtained Certificate of Registration W. 524.860 for the certification mark ,>JAN<’.

3.31.2 Non-ER. An ER part may be mavked and furnished as a non-ER Part, if produced on the
same assemb- and provided it is subjected to and meets all the inspectirm requirements of
the ER part.

3.32 ‘dorkmanshi Capacitors shall be Procesxec in such a manner as to be uniform in quality
--+and shall be ree trom cold soldering, corros~on (Se: 3.18), pits, cracks, dents. rough edges,

a“d other defects that will affect life, Servlceab!llty, or appearance. Solder on the surface of
the case shall be smooth and unbroken and Shall have no pinholes or girdle.

3.32,1 Solder in~, Flux for soldering shall be .osir, rosin and alcohol, or rosin and turpen-
tine. No acid or acid salts shall be used ?0 Preparation for or during soldering. 6.11excess
flux and mlder shall be ve.oved. Electrical Connection,s shall be mechanically secure before
soldering, when possible, and electrically continuous aftev solderinq.

4, VJALITY ASSURANCE PROVISIONS

4,1 ??soo.sibllity for 1n5JWCti0fl. U.le5s otherwise specified in the contract. the co”t<actor
15 re5Dgn5~ble for the performance of all inspection ,Wuirements as specified herein. Except as
othem+ise specified in the contract. the contractor may use his 0.” or any other facilities =,uit-
able for ?he performance of the inspection requirements Sr?cif ied herein, unless disapproved by
the Gove<nme”t. The Government resevve% the right to Pe!rforma“y of the inspections set fortn f. ●
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the specification where such inspections are deemed necessary to assure supplies and services
conform to prescribed requirements.

4.1.1 Reliability assurance proqram (ER styles only) A reliability assurance program shall be
established and maintained in accordance with MIL-STD.79b; “Program implementation,,exceptions
are as follows:

a. Under ‘“Descriptionof productim processes and controls”, the procedure for
ldentificatio” of each production lot shall include only ‘<therodn.facturer shall
as a minimum be able to identify the time period during which the final production
operation was performed on each item of product prior to final test. The date or
lot code marked on each part shall be identified to a production lot.,,

b. “traceability” of materials shall not apply.

Evidence of such compliance shall be verified by the qualifying activity of this specification as
a p~erequ isite for qualification and continued qualification.

4.1.2 Test equi!nnent and inspection facilities. Test and measuring equipnent and inspection
facilities of sufficient accuracy, quality and quantity to permit performance of the required
inspectitm shall be established and mai”t.aim.d by the contractor. The establishment and maintenance
of a calibration systen to control the accuracy of the measuring and test equipment shall be in
accordance with MIL-C-45662.

4.2 Classification of inspections. The inspections specified herein are classified as follows:

a. Qualification inspection (see 4.4).
b. Verification of qualification (ER styles only) (see 4.4.6).
c. Quality conformance inspection (see 4.5).

4.3 Inspection conditions. Unlessothetwise specified herein, all inspections shall be performed
in accordame with the test conditions specified in the ‘GENERAL REQUIREMENTS,, of MIL-STO-202.

4.4 @all fiCatiOn inspection. Qualification inspection shall be Pirfonmed at i Iab.aratory
acceptable to the Government (see 6.3) on sample units produced with equipment and procedures
normally used in production.

4.4.1 Sample size. The number of capacitors to be subjected to qualification inspection
shall be as specified in table I and appendix A to this specification.

4.4,2 Test routine. The sample shall be subjected to the qualification inspection specified
i“ table 1, i“ the ovdev shown. TW sample ““its shall be subjected to visual and mechanical
inspection (internal examination). The remaining sample units shall be s.bjqcted to the subsequent
inspections of group 1. The sample shall then be divided as specified in table 1 for groups 11 to
X11 inclusive, and subjected to the inspections for their particular group. For voltage-group
Submission, each style and capacitance value shall be equally represented in each group.

4.4.3 F.ailwes. Failures i“ excess of those allowed i“ table 1 shall be CaUSe for refusal to
grant qwl-n approval.

4.4.4 FR qualification (ER styles only). FR qualification shall be in accordance with the
general and detailed req”ivwnents of MIL-STD-690 and the following details:

a. Procedure I - Qualification at the initial FR level, Level ‘“M”(1.OZII ,000 hews) of
FRSP-60 shall aPPIY. Sample units shall be subjected to the qualification inspection
specified ingm. p 111, table 1. The entire life test sample shall be Continued
on test to 10,000 hours as specified in 4.6.11 .1.1 upon completion of the 2,00D-
hour qualification test.

b. Procedure 11 -.%tension of qualification to lower FR levelS. To extend qualification
to FR level ,’P,’,data shall be limited to each voltage group within a style; for
FR levels ,,R-,a“d ,“S,,,data from two or more voltage groups within a style of
similar ccmstr. ctionmay be combined.

c. Procedure III - Maintenance of FR level qualification, !lair,tmmce period B of FRSP-
10 shall apply. Regardless of the number of production lots produced during this
Deriod. the smcif ied n.mbe? of unit hours shall be accumulated to maintain
qualification’(iie 4.4.6f.).

–. 7

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:37Z
Check the source to verify that this is the current version before use.



MIL-C-390188

Qualification approval will be based on the successful completion of the test specified in table 1,
and will not be withheld pending completion of the extendec life test of 4.4.4a.

4,4.5 Retention of qualification (non-ER styles only]. To retain qualification, the contractor
shall forward a report,at 6-moth intervals to the qualifying activity. The qualifying activity
shall establish the inltlal reporting date. The report shell consist of:

a. A summary of the results of the tests perfom!ed fov inspection of p?oduct for del<very,
groups A and 8, indicating as a minimum the number of lots that have passed and tiIe
“umber that have failed. The results of tests of al1 veworked lots shal1 be
identified and accom ted for.

b. A summary of the results of the test perfotmc!df.. periodic inspection, group C,
including the number and mode of failures. The smnary shall include ?esults of
al1 periodic inspection tests performed aod completed duving the 6-nwnth period.
If the su!m!dryof the test results indicates nonconformance with ~pecif ication
requirements, and corrective action acceptable to the qualifying activi ty has not
been taken, action maY be taken to remove the failing product from the qual ified
products 1i$t.

Failure to sumit the report within 30 days after the end of each K-ninth period may res.1t in loss
of qua)ification for the product. [n addition to the periodic submission of inspection data, the
contractor shal1 immediately notify the qualifying activit!t at any time during the 6-.o.th perfOd
that the inspection data indicates failure of the qualified product to meet the requirements of
this specification.

In the event that no production occurred during the reporting period, a report shall be submitted
certifying that the company still has the capabil ities and facilities necessary to produce the
item. [f during three consecutive reporting periods, ther,?has bee” no production, the man.fact.rev
may be required, at the discretion of the qualifyinq activity, to suhnit a representative product
of each style to testing in accordance with the qualificat ion inspection requirements.

4,4.6 Verification of qualification (ER Styles only), Every 6 months the manufacturer shall
compile a summary of the results of q.al ity conformance inspections and extended FR test data,
in the form of a verification of qualification report. and forward it to the qUalffY ino ~ctfvitY
within 30 days after the end of the reporting period as th,?basis of continued q.alificat ion aPProval
1, addition, the manufacturer shal1 immediately notify the qua] ifyi”g activity whenever the FR
data indicates that the manufacturer has failed to mainta i,,the qualified FR level , or the group C
impection data indicates faflure of the q.al ified product to meet the requirements of this
Specificatim. Continuation shall be based o. evidence thdt over the 6-ronth period the following
has been met

a.

b,
c.

d.

e.
f,

Verification by the qualify~ng activity that the mdnufact.rer meets the requirements
of MIL-STO- 790.

The manufacturer has not modified the design of the item.
The specification requirement for the item .lavenot been amended S0 far as to affect

the character of the it6n.
Lot rejection for group !.inspection does not exceed 5 percent or otw lot, whichever

is greater.
The requirements for amuo C inspection are ,met.
The records of al1 FR tests combined substantiate that the “M” or “P<>FR 1evel has

been maintained or that the manufacturer cmtin.es to meet the “R” or “S’ FR level
for which qml ified, although the total Component hours of testing may not, as Yet,
meet the requirements of 4.4.4c.

When grwp C requirements we,e not met and the manufacturer has take” corrective action satisfactory
to the Government, group C retesting shall be instituted. A summary of the retesting shall be
forwarded to the q“al ifyi”g activity “ithin 30 days after completion of the retest.

4,5 g“al ity conformance inspection.

4,5.1 Inspection of product for deliverl. Inspection of pvod”tt for delivery shall consist of
groups A and B inspection.

4.5.1.1 Inspection lot. An impection lot shall consist of all capacitors covered by the same
specification sheet. in the same voltage group (see 20.I.7 of appendix A), produced under essentially
the same conditions, .“.5offered for i“spectia” at om tire. A prod.ctio” period wil1 be a maxim..
of 2 weeks.

8

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:37Z
Check the source to verify that this is the current version before use.



MIL-c-39018B

TABLE 1, ualification inspection.

*

Inspection

!i?-@
Visual & mechanical inspection
(intevnal exvni”ation) -----

Visual & mechanical inspection
(external examination) ~ -.-,

Burn-in (ER styles only) ~1 - - -
OCleakage ~/ ----------
Capacitance ~1 ‘2 ----
ESR~/ ---~~~~----,

~

Low temperature exposure - - - -
Solderability (capacitors with wire.
lead tennimls cmly) - - - - -
letmiml strength . . - - - - . .
Stability at reduced and high
temperatures - - - - - - - . - .

-ife(200$$--- ----
:ase insulation (insulated capacitor
]nly)

F“ihack(specl led pulse) - - - . - - .
Iibratio” ------------ -
;alt Spray(cor?osio”) (not applicable
tn stvles CU81 and CUR81) - - - -
“he!mal shock and irmnersion - - - -

KQ!Ql
;Urge voltage. -------- --
lent (when specif fed, see 3.1) . - .

Grnu VI
Ioist”,e ~&e - - - - - . - -
“ungus g/----- -------

GrouP VII
Iarometric pI.ess”I.e(reduced) - . .
Iigh temperature exposure - - - . -

y“, y,,,
.everse vo tage styles CU12, CU13,
CUR13,CU16, CU17, 8 cUR17 only) - -

~
iuh temperate verification
styles CU12, CU13, CUR13, CU14, CU15
116, CUIT, cUR17, $ CUR19 only)- .

vC ver-if<cat>cm style CUR91 only) -

~
enetrat ion of Solvents (not

pplic.able to styles cU71,
UR71 , CU81,CUR81 , & cUR91) - - - .

Requirement
paragraph

1.1,3.4,3.4.2,
1.5 to 3.5.2 incl,
1.32 8 3.32.1

1.1,3.4,3.4.1,
1.5 to 3.5.2 i“cl,
1.31 to 3.32.1 inc’

3.6
3.7
3.8
3.9

3.10

3.11
3.12

3.13

3.14

3.15

3.16
3.17

3.18
3.19

3.2o
3.21

3.22
3.23

3.24
3.25

3.26

3.27

3.28

3.29

Test
Metho,

]aragt.al

4.6.2 1
4.6.2.i

4.6.2

4.6.3
4.6.4
4.6.5
4.6.6

4.6.7

4.6.8
4.6.9

4.6.10

4.6.11.

4.6.12

4.6.13
4.6.14

!.6.15
$.6.16

!.6.17
!.6.18

1.6.19
1.6.20

1.6.21
1.6.22

1.6.23

1.6.24

.6.25

.6.26

NUI
s.m

to be

Non-ER

2

1

II ~1

1

6

}

22

)

6

)

)6
12

)
8

6

24

NA

6

of
mitt
?Cte[
—

El

Numl
fa

all{

Non-

0

1
1
I0

I1
11

‘1

1

1

1

?/A

1

1
1

.

,

.

J
1

/

.
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TABLE 1. Qualification inspection! - Continued.

Req.i,ement Test, Number of Number of
Inspection paragmph Methcd sample units fail”?es

paragr$ph to be inspected allowed ~1

Non-E2 ER NOn- E

Reverse ~*ing (not
applicable to styles CU14
and CU15) --------- 3.30 4,6.27 10 10 0 0

A sample unit having one or more defects shall be considered as a single failure.

Nondestructive test.

One additional sample unit is included in each sample size to permit substitution
allowable failure in group I.

The number of sample units to be inspected are:

Non-ER
style CU71
Style CU81
Styles CU16
Styles CU14
Styles CU12

& CU17
a CU15
a CU13

.
132 - CUR13
132 - CUR17
126 - CUR19
96 - CUR71
96 - CUR81

108 - CUR91

for the

~1 Certification of fungus resistance n!dybe substituted for testing.

4.5.1.2 Group A inspection. Group A inspection shall ccmsist of the inspections speci+ ied in
table 11, and sh?ll be made on the same set of sample unit: in the order shown.

4,5.1 ,2.1 Samplinq plan. Subgroup 1 tests sh.311be performed on each ER capacitor offered for
acceptance. Such tests shall not be repeated for purposes of reinspection. Statistical SamPlin9
and inspection for subgroups 1 and 2 (for non-ER capacitor!) and subgroup 2 (for E9 capacitors)
shall be in accordance with M1L-STO-1O5 for general inspecl,io” level 11. ;i!ajorand minor defects
shsll be as defined in M1L-STO-1O5. If during the 100 percent inspection of subgroup 1, screening
requires that over 5 percent of the capacitors be discardecl, the lot sfiallbe rejected.

4.5.1 .2,2 tianufact.rerms ?roductim inspection (for ER styles only). [f the manufacturer Performs
tests similar to those specified i. subgroup 1, table 11, ?s the final step of his production process,
group A, subgroup I inspection may be waived and the data resulting from the manufacturer’s
production tests may be used instead. Authority to waive the subgroup 1 inspection shall be granted
by the qualifying activity only. The following criteria mtlst be complied with:

a.

b,

c.

d.
e.

Tests conducted by the manufacturer d“rir,g production shall be clearly identical
to or n’rirestringent th.m that specified for subgroup 1 and shall be perfotmed
only on a fully sealed capacitor. Test conditions shall be equal to or more
str>ngent than those specified for sub<lro.p 1.

tianufact.rer subjects 100 percent of the p.odwt supplied .“der this specification
to his production tests.

The ozrameters measured and the failure .Fiteria shall be the same or more. . . .
stringent than those specified herein.

The lot rejection criteria is the same or nwre stringent than that specified herein.
The manufacture. shall make available all infornmtio” concerning the test procedures

and instrumentation used in his production tests. This data shall be provided
as part of the evaluation required for MIL-STD- 790. The manufacturer shall also
make available to the Govemnent all r[!cordsof all detail test data resulting
from production tests.

4 .5.1.2.3 Pe?ec ted lots. If a“ inspection lot is rejected, the contvactov may rework it :0
covvect the defects, o. screen out the defective units, and resubmit for reinspection. ‘.esutmitted
lots shall be ifispected using tightened inspection. Such tots shall be separate from new lots, and
shall be clearlj i<?ntified as reinspected lots.

10 0

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:37Z
Check the source to verify that this is the current version before use.



.

MIL-C-39018B

J

TABLE 11. GroIJpA inspection.

I Inspection

rYBurn-In ER styles
only) -------
DC leakage ~1 - - -
Capacitance - - - -
ESR --------

Subgroup 2

DC leakage (High test
Temperature) - - -

S.bqroup 3

Visual and mechanical
inspection: - - -

Design and
construction - -

Marking ~1 - - -
Workmanship - - -

I
requirement Test

paragvaph method
paragraph

3.6 4.6.3
3.7 4.6.4
3.8 4.6.5
3.9 4.6.6

3.7

I
4.6.4

3.1,3.4, 4.6.2
k 3.4.1

3.5 4.6.2
3.31 4.6.2
3.32 4.6.2

Non-ER ER

Fp“Yab”}’1DO%1.5 inspection

Nonapplicable I .65

I I

1.5

14.0

● ✎
~1 DC leakage for ER styles in subgroup 1 to be at room temperature only,

~1 Marking-defects are based o“ visual examination only.

—

)“
4.5.1.3 Group B inspection. Gm.p B inspection shall consist of the inspections specified in

table 111.in the ordev shown, and shall be made o“ sample units which have been subjected to and
have passed the gvoup A inspection.

TABLE III. W

Inspection

Subqroup 1

Solderability (capacitors with
wire-lead terminals) - - - - . . . - --
Terminal strength - - - - - - - . - - - -
Stability at reduced and
high temperatures - . . . . . - - - - -

Subgroup 2

Life (250 hours )(”on-ER only) - . - . - -

Subqroup 3

Reverse voltage aging (all polarized
styles) ----------- -----

“spectio..

Requirement Test
paragraph method

3.13 4.6.10

3.14 4.6.11 .2.1

3.30 4.6.27

4.5. I.3.1 Sampling plan. For subgroups 1 a“d 2, the s.mpling plan shall be in accordance with
MIL-STD- 105 for specisl inspection level S-4; the AQL shal1 be 1.5 percent defective. For subgroup 3,
the sample units, as appl icable, see below, wil1 be subjected to the test with O“E failure permitted,
if one failure does ocurr. a second group of sample units will be subjected to the test with no
failures Permitted. No failures by shorting will be allowed. Sample u.<ts shall not be shipped on
contract or orders.

For styles CU12, CU13, and CUR13 - 10 sample units
For styles CU16. CU17, CUR17, and CUG19 ,-.6 sample units
All other polarized styles - 3 sample unit:

11
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4.5.1 ,3.2 Rejected lots. [f an inspection lot is rejected, the contractor may rework it to
correct the defects, or screen out the defective units, and resubmit for reinspection. Resubmitted
lots shal1 be inspected using tightened inspection. Such lots shal1 be separate from new lots, and
shall be clearly identified as reinspected lots.

4.5.1 .3.3 Disposition of samDle units. Sample units subjected to subgroups I and 3 of group 8
inspection shall not be delivered on the contract. Sample uni ts subjected to subgroup 2 of group B
inspection may be shipped on the contract provided al1 sample units are resubmitted to graup A
inspection and pass.

4.5.2 Periodic inspection. Periodic inspection shall consist of group C. Except where the
results of these inspections show noncompliance with the ap~l icable requirements (see 4.5.2.1 .3),
delivery of products which have passed groups A and B s.hal1 not be delayed pending the results of
these periodic inspections.

4,5.2.1 Group C inspection. Group C inspection shall ccnsist of the inspections specified in
table IV, in the order shown.

4.5.2 .1.1 Sampling plan. Every 2 months, the inspections shall consist of subgroups 1, 2, and
3. Every 6 months. the inspections shall consist of subgroups 4 through 9. Sampling shall be as
follows:

a. Every 2 months, sample units from production including those with the largest
capacitance voltage product per case si;e shal1 be selected at random from
each style in production that has passeclgroup A inspection.

b. Every 6 nwnths, sample units to be subjected to the tests of subgroups 4,5,7.8,
and 9 sh.al1 be selected at random from c,nits that have passed the group A
inspection. Sample units to be subjectc!d to the test of subgroup 6 shall be
randomly selected every 6 months, incl.d~ng units of the largest capacitance
value in each style (insulated or uninsulated), and voltage group that have
passed the group A inspection and subgvcmp 2 of the group 8 inspection.

c, when the samples are selected, the contractor shall review alI Selections made
within the preceding 12 m.mths in order to assure that all styles in production
have been draw” into the 6-mnth testinclprogtam.

o
4.5.2. I.2 Oispos itim of s.mple units. Sample units subjected to group C ins.pectio” shall not

be delivered on the contract.

4“5”2”’”3!=-= If a sample fails to pass gro,,pC inspection, the manufacturer shall
notify the qua Ifyl”g actlv?ty and the cognizant inspection activity of such failure and take
corrective action on the materials or processes, or both, as warranted, and on all .nits of product.
which can be corrected and which were manufactured under essential Iy the same conditions, with
essentially the same n!dterials, processes, etc. and which are considered subject to the same failure
Acceptance and shipment of the product shal1 be disco”timed umil corwctive action, acceptable
to the qua} ifying activtty has been taken. After the corrective action has been take”, gm”p C
inspection shall be repeated on additioml s?mple units (al.,inspection. or the inspection which the
origtml sample failed. at the option of the qualifying activity). Groups A and B inspection may be
reinstituted; howevev, final acceptance and shipment shal1 be withheld until the group C inspection
has shown that the corrective action W$S successful. 1. the event of failure after reinspection.
infomatim concerning the failutw shalI be furnished to the!cognizant inspection activity a“d the
qualifying activity.

4.5.3 Packaqinq inspection. The sampli“g and inspection of the preserv.atio”.packaging, packing
and container marking shalI be in accordance with the req. ireme”ts of MIL-C-39028.

4.6 Methods of inspection.

4.6.1 Test criteria.

4.6.1,1 AC meas,wmmts. AC measwements shalI be made at a fveque”cy of 120 %5 Hertz (Hz).
The magnitude of the ac voltage ShalI be 1imited to 1.0 volt root-mean-square. The maxim”. dc
bias voltage shall be 2.2 volts fo, all ac mess.reme”ts.

4,6.I,2 Reference measwements. When requirements are .oasedon comparative measuranents made
before and after’co”ditimlng. the reference measurement ShilI be co”sidemed the last measurement
made at 25- .5bC prior to conditio”i”g. Unless refet-e.ce.?asu?ements have been made within 30 days
prior to the beginning of conditioning. they shall be repeated.
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I Inspection

S.bqroup I

Shock (specified pulse) - - - - -
Vioration -----------
Salt spray (corrosion)

(not applicable to styles
CU81 and CUR81) - - - - - -

Thermal shock and immersion - - -

Subqroup 2
Surge voltage - - - - - - - - -
Vent (when specified,

see 3.1)------ ----

Subgroup 3
Penetration of solvents

(wire lead terminal
styles only) - - - - - - -

Subgroup 4
Moisture t-esistance - - - - - -

Subgroup 5

●
Barometric pressure (reduced) - -
High te+nperature exposure - - - -

‘\ YLife (1,750 hours (non-ER
only) ----------- -

L4fe(10,000 hours) (ER only) - -

“--
vReverse voltage styles CU12,

CU13, CUR13, CU16, CU17, and
CUR170nlY) ---------

Subgroup 8
High temperature verification

(styles CU12, CU13, CUR13. CU14
CU15, CU16, CU17. CUR17,
CUR190nly) --------

‘c~fi]’:wyl: --.-.

Requirement
paragraph

3.16
3.17

3.18
3.19

3.20

3.21

3.29

3.22

3.24
3.25

3.14
3.14

3.26

3.27

3.28

p C inspection.

Test
method
paragraph

4.6.13
4.6,14

4.6.15
4.6.16

4.6.17

4.6.18

4.6.26

4.6.19

4.6.21
4.6.22

4.6.11 .2.2
4.6.11 .2.3

4.6.23

4.6.24

4.6.25

Number of
sample unit

to be
inspected

16

}

6

6

12

) 6

12
12

6

24

i/
12

1

1

c

1

1

1
N;A

1

1

NIA

~1 A sample unit having one or more defects shall be considered as a single failure.

~1 One failure per sample of 12 wits at 85°C and one failure per sample of 12 units at 125°C
is allowed.

y six units of each voltage group every 6 months.

~f Nu:~;e~~ allowable failures may vary depending on the failure rate level of the part being

4.6.2 Visual and mech.m ical impecti cm. capacitors shall be examined to verify that the
materials, design, constr. ctim, physical dimensiom, marking, and workmanship are in accordance
with the applicable requirements (see 3.1, 3.4 to 3.5.2 incl, and 3.31 to 3.32.1 incl).

4.6,2.1 !“ternal examinatim (see 3.4.2). Capacitors shall be opened and the foils and
separator shall be unrolled for a visual examination of the internal construction. The entire
interior, including foils, tabs, and contact foils of tab to roll. shall be exam?ned fop cOFros~On.
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4,6.3 Burn-in (Eifstyles only)( see 3.6), Capacito~$ shall be subjected to 100 percent of the

dc rated voltage at the high ambient test temperature for 48~~ hours, D.ving this rest, capacitors

shal1 be adequately protected against temporary voltag.?surges of 10 percent ‘ormore of the test
“01tage.

4,6.4 DC leakage (W 3,7~,

4.6.4,1 For qualification inspection. DC leakage shalI be measured with appropriate rated
voltage (see 3.1) applied 5 ? 1/2 minutes after capacitors have reached the mted voltage scross
the terminals.

4.6.4,2 For quality conformance inspection. OC 1eakage shall be measured with the appropriate
rated voltage (see 3.1] aPPlied at room temperature and at the applicable maxim.. high temperature
5 t 112 minutes after capacf tors have reached the rated VOItage across the terminals.

4.6.5 Capacitance (see 3.8). Capacitance shal1 be measured in accordance with method 305 of
MIL-STD-202. The following details shall apply:

a. Test frequency - 120 ?5 Hz.
b. Limit of accuracy - Measumnent accuracy shal1 be within *2 percent of the reading.
c. Magnitude of polarizing voltage - As specified in 4.6.1,1.

4.6.6 ESR (see 3.9), ESR shall be determined by a polarized capacitance bridge. Instrument
measurement accuracy shall be within ?2 percent (see 4 .6.1,1).

4.6.7 Low tenwerature exmsure (see 3.10~. Capacitor: shall be exposed for 48 hours at the

applicable low temperature ~~”.C with no voltage applied. After exposure, the capacitors shall be

returned to room ambient conditions and the dc leakage, c?lpacitance, and ESR shall be measured as
specified in 4.6.4, 4.6.5, and 4.6,6, respectively.

4.6.8 %lderability (capacitors with wire-lead termin?ils only) (see 3.11 1. Capacitors shall
be tested in accordance with method 208 of MIL-STO-202. The following details shall apply:

a, The number of terminations of each part to he tested - Two, (four for CUR19 ).
b, Oepth of imnersio” in flux and solder - Lt!ads shall be imnet-sed to within 1/8 inch

of the eyelet or seal , or lead weld, or c?,s.e.

4.6.9 Terminal Strength (see 3.12}. All capacitors shall be tested in accordance with 4.6.9.1
and when specif,ed (see 3.IJ, In accordance with 4 .6.9.2 or 4,6.9.3.

4.6.9. I Pul1 test. Capacitors shal1 be tested in accc,rdance with method 211 of MIL-STD.202.
The following details shall apply:

a. Test condition - A.
b. Method of holding - The body of the cap?citor shall be Secured
c. APP1 ied force - 3 pounds.

4.6.9.2 Twist test. Capacitors shall be tested in accordance with method 211 of MIL-sTo-202.
The following details shall apply:

a. Test condition - 0.
b. N.mbe? of rotations - Three.

4.6.9.3 Torque test (threaded tenminals only~, Capacitors shalI be tested in accordance with
method 211 of MIL-STD-202. The following details shall apply:

a. Test condition - F.
b. Torque - as specified see 3.1

After the test(s), ,capacitors shall be visually examined for loosening of terminals and permanent
damage to the t.wnnnal or terminal soldev, as appl icable.
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table V shal1 be made in the order shown. The cmacitc
before
in cap<

4.6.10 Stability at !educed a“d hiqh temperatures (see 3,13~. The measurements specified in
,rs shall be brought to thermal stability

! the measurements are made. Therm.al stabi1ity wi11 have been reached when “o fu~ther change
lacitance is observed between two successive mess.t-enents taken at 15-minute intervals.

TABLE V. Temperature and measurement for stabi1ity
tests at reduced and high tempevat.res.

step
Test

Tempera ture Measurement Req.irment method
(“c) paragraph paragraph

I 25 25 DC 1eakage 3.7 4.6.4
Capacitance 3.8 4.6.5
E5R 3.9 4.6.6

2 -s5:: Impedance 3.13
Capacitance

4.6.10.1

(o:e~s3~~ifled 3.8 4.6.S

3 25 %5 DC 1eakage 3.7 4.6.4
Capacitance 3.8
LSR

4.6.5
3.9 4.6.6

4 APP1 icable maximum DC 1eakage 3.7 4.6.4
high temperature Capacitance 3.8 4.6.5

ESR 3,9 4.6.6
~~ (as specified,

see 3.1).

5 25 *5 OC 1eakage 3.7 4.6.4
Capacitance 4.6.5
E5R ::; 4.6.6

4.6.10.1 lmPedance (see 3.131. Impedance shall be meaf,.i-edat -55 $C (OF ~S g,Pecjfj~,

see 3.1) in accordance with 4,6.1.1. The application of voltage 5hall be such as to cause no
readabls change i“ impedance due to the change in temperature of the capacitor. Me.asureme”t
accuracy shall be within :5 percent.

4.6.11 Life (see 3,141.

4.6.11.1 For qualification inspection. Capacitors shall be tested i“ accordance with method
108 of HIL.STD.202, test condition F (2,000 hours). The following details shall apply:

a. OfStance of tempev.aturemeasurements from specimens. in inches - Not applicable.
b. Method of mou”ti”g - Capacitors shall be mounted by normal mounting means.
c, Test temperature and tolerance - All capacitors shall be tested at

85”~~~ 0, 105Q~~~c as applicable. For c.apacitors covered by MIL.C-39018/1 and

MIL-C-39018/2, a quantity of capacitors equal to the quantity tested at 85°C
shall be tested at 125-C.

d. Operating conditions - OC rated voltage (see 3.1) shall be applied gradually
(not to exceed S minutes either by a slow build-up of the voltage or through a
resistor which shall be shorted out within 5 minutes). Voltage shall be applied
continuously except fov measurement periods. During the 1ffe test of capacitors
covered by MIL-C-3901BJ2, the applied voltage shal1 be reversed at regular
intervals. A specific number of hours between intervals shall be chosen. The
internal shall be between 95 and 125 hours, .i”donce establ ished, shall remain
the same throughout the test. Tile“01tage shall be ,eve,sed o,ad”all , ovev a
Peviod not exceeding 5 minutes.

. .

e. I.?easur.ementsafter exposure . Capacitors shall be ?eturned to room ambient
condi tionx and dc leakage, capacitance, and ESR shal1 be measured as specified
in 4.6.0, 4.6.5, and 4.6.6. respectively. Capacitors shall then be examined fov
evidence of mechanical damage, obl iteration of marking, and leakage of electrolyte,

15
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4.6.11 ,1.1 Followinq 2,000-ho.r qualification inspection (ER styles only). Sample units that
have been subjected to 2,000 hours of life test as specified in 4.6.11.1 shall remain on test for

an additional 8,000 ~~z hours; measurements after canPlet <o. of ‘:he10,OOI3hour 1?fe test tf.e

shall be .35specified i. 4.6.11 .le.

4.6.11.2 For ‘2..1ity conformance inspection.

4.6.11 .2.1 Performance check (non-ER~. Capacitors shall be tested as specified in 4.6.11.1,
except that test condition B (250 hours) is appl icable.

4.6.11 .2.2 Continuation test (non-ER). Capacitors which have been subjected to the 250-hour
performance-check rest (see 4.6.11 .2.1) shall be tested for an additional period of 1,750 hours in
accordance with 4.6.11.1.

4.6.11 .2.1 10,000-hour group C test (ER~. FXcept as Specified in the following, capacitors
shall be tested as Specif>ed in 4.6.11.1.

a, Test duration - 10,000 ~~ hours

b. Measurements during exposure . Hot DC leakage shal1 be measured during the first

hour of exposure and then at 240 :~, 1,000 ~;8, 2,000 ~~, and everY 2.000 T:2

hours thereafter’ to 10,000 hours. DC leakage capacitance and ESR at 25” will be
measured a. 9, 240, 2,000, and 10,000 hours.

c, Measurements after exposure - In accordance with 4.6.1 I.Ie.
d. Test tenperat.re - 85-C.

4.6.12 Case insulation (insulated capacitors only) [see 3.15L,

4.6.12.1 Dielectric withstanding voltaqe. Capacitors shal1 be tested in accordance with
method 301 of MIL-STD-202. The following details and exceptions shall apply:

a. Magnitude and nature of test voltage - 2,000 volts, dc.
b. Oration of application of test voltage - 60 ?5 seconds.
c. Points of application - Between a stvip of metal foil 1/4 tl/64 inch wide

(Place6 around the sleeve) and the capacitor case.
d. Examination after test - Capacitors shall be visuallY examined for breakdown

at the sleeve.

4.6.12.2 Insulation ?esista”ce. Insulation resistance shal1 be measured in accordance with
method 302 of MIL.STO-202. The folIotiingdetails shall apply:

a. Test co”ditio” - A [100 volts).
b. Points of measurement - 8etween a strip of metal foil 1/.4%1/64 inch .ide

(placed around the sleeve) and the Capacito, case.

4,6.13 shock (specified pulse) (see 3..161. Capacitors shal1 be tested in accordance with
method 213 of MIL-5iD-202. The following details and exceptions shall apply:

a. Special !mxnti”g means - Capacitors shall be rigidly rrm”nted on a mounting fixture
by the body. Leads shal1 be secured to rigidly supported terminals, so spaced
that the length of each lead from the capacitor is approximately 3/8 inch when
measured from the edge of the S.pporti”g tenminal Leads shal1 be within 30 degrees
of being parallel When securing leads, care should be taken to avoid pinching
the leads

b. Test condition - 1, unless otherwise specifit!d (see 3.1).
c. Measurement and electrical loading during shock - DC rated voltage shal1 be

applied to the capacitor during test. Obserwatio. s shal1 also be made to dete?mi”e
i“tennittent contact , arcing , open or short:circuiting. Detecting equipment
shall be 5uffic1ently Sensltlve to detect ally lnterr.pt,on of 0.5 ms or greater
duration.

d. [xaminarion after test - CaPaci tors shall be visually examined for evidence of
.3rci”9.breakdown, mechanical damage. and leakage of electrolyte.

4.6.14 vib?.atio” (se’+3.17). Capacitors shall be tested as specified in 4.6.14.1 or
4.6.14.2, as specified (see 3.1).
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4.6.14.1 Low frequenc~. Capacitors shall be tested in accordance with method 201

The following details and exceptions shall apply:

MIL-C-390188

of MIL-STO-202.

a. Tests and measurements prio? to vibration - Not applicable.
b. Method of mounting - Securely fastened by normal mounting means.
C. Ouratfon of vibration - 1-1/2 hours.
d. Oirectlon of motion - 45 minutes in each of tm mutually perpendicular directions,

one parallel and the other perpe”djc”lar to the cylindrical axis.
e. Measurements during vibration - During the last 3 minutes of vibt-ationin each

direction, an electrical measurement shall be made to determine intermittent
contacts or open- or short-circuiting. Detecting equipment shall be sufficiently
sensitive to detect any interruption of 0.5 ms or greater duration.

f. Examination after test - Capacitors shal1 be visually examined for mechanical
damage a“d leakage of electrolyte.

4.6.14.2 Hiqh frequency. Capacitors shall be tested in accordance with method 204 of
MIL-STO-202. The f.allowing details and excepti.ardshall apply:

a.

b.
c.

d.

e.

Mounting - Body of the capacitor shall be rigidly mounted to the vibration test
apparatus.

Test condition - B (15G), unless otherwise specified (see 3.1).
Ouration and dtrecticm of motion - 4 hours in each of two m.t”al ly perpendicular
directions (total of 8 hours] one parallel and the c,therPevoendic”lar to the
cylindrical axis.

Measurements - During the last 30 minutes in each direction, an electrical
measurement shall be made to determine intermittent contacts or open- or short-
Circ.iting. Oetecting equipment shal1 be sufficiently sensitive to detect any
interrupti.m of 0.5 PM cm greater d.ratfm.

Examination after test - Capacitors shall be visualIy examined for mechanical
damage and leakage of electrolyte.

J
./

4.6.15 Salt spray (corrosion)(not applicable to styles CU81 and CUR81) (see 3.18). Capacitors
shall be tested in accordance with method 10I, test condition 8 (48 hours), of MIL-STO.202. After
this test, capacitors shal1 be visually examined for evidence of corrosion and other defects that
will affect ]ffe or serviceability, for unwrapping of and mechanical damage to case insulation
(when applicable), and obl iteration of mavkfng.

4.6.16 Thermal shock and inrnersion (see 3.19~.

4.6.16.1 Thermal shock. Capacitors shall be tested in accordance with $method 107 of
MIL-STO-202. The following details a“d exceptions shall apply:

a. Conditioning prior to first cycle - For a period of 15 minutes at room amDient
temperature.

b. Test condition - A, except that in step 3, sample units shall.be tested at the
applicable maximum hi9h temperature (see 3.1).

c. Measurements befove and after cycl fng - Not applicable.

4.6.16.2 Immersion CYC1 in%. Following thermal shock, capacitors shall be tested i“ accordance
with method 104 of MIL-STO-2O2. The following details and exceptions shall apply:

a. Test condition - B, with the addition of a noncorrosive dye, rhodamine B
(tetraethyl .hodamine or equivalent), added to both baths.

b. Temperature of cold bath - 0“ yc.

c, Duration of each irmnevsicm - 30 minutes. ChanQe fvom o“e solution to the other

.d

e.

shall be mdde i“ not more than 3 seconds.
Meas”reme”ts after CYC1 ing - 8etween 30 minutes and 4 hours after removal fwn

the ioroersio”bath, dc leakage, capacitance, and ESR shall be measured at room
ambient conditions as specified in 4.6.4, 4.6.5, and 4.6.6, respectively. When
applicable. case insulation shall be tested as specified in 4.6.12.

Examination after test - Cacmcitovs shall be .<s..11. examined for evidence of
of marking. Capacitors
11 then be ooened and

corrosion (see 3.18) , mechanical damage, a“d obliteration <
shall also be examined for leakage of electrolyte, and shal ..-. _. -r. ..-
examined for evidence of Denetraticm of dve. Internal materials that do “at
pick UP visual amounts of’ the dye shal1 b; Obsevved .“der u]traviolet 1ight.
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4.6.17 Surge ,oltaqe (see 3.20~. Capacitors shall be subjected to 1,000 cycles of the d.
surge voltage specified (see 3.1). Non-polat-ized styles shal1 be subjected to 1,000 cycles in each
direction. The dmbient temperature during CYCIing shall be the aPPT icable maximum high temperature
(see 3.1), Each cycle shall consist of a 30-second surge voltage application, followed by a 5-II?
minute discharge period. Voltage application shall be made through a resistor (of 1,000 ?100 ohms
for capacitance V31WS of less than 2,500 “F and 100 ?10 ohms for capacitance values of 2,500 UF and
greater) in series with the caPac ito. and the voltage source. Each surge voltage cycle shall be
Performed in SUCh a manner that the caPac itor 1S discharged thrcugh the resistor at the end of the
30-second application. The test shal1 be terminated on the discharge portion of the cycle. After
the last voltage application cycle, capacitors shall be stabilized at the inspection conditions
specified in 4.6.1 and the dc leakage, capacitance, and ESR shall be measured as specified in
4.6.4, 4.6.5, and @.,6.6, respectively. After the test. capacity,rs shall b? visually examined for
evidence of mechanical damage or leakage of electrolyte.

4.6.18 Vent (styles CU71 , CUR71 , CU81 , CUR81 , and CUR9T onlyj-. Capacitors shall be subjected
to the application of a constant ?eve.se current (de] of 10 ,0.5 amperes for’30 tl minutes. The
vent shall operate within the time pef’iodof current application, If the capacitor opens or short.
circuit: and the vent has not operated. additional capacitors shall be selected and subjected to
this test.

4,6.19 Moisture resistance (see 3.22). CaPac~torS shal1 be tested in accordance with method 106
of M{L-STD-202. The following details a“d exceptions shall apply:

a.

b.
c.
d.
e.

f.

Mo.”ting - Rigidly .ou”ted by normal nmuntinq [means (see 3.1), except d.ri”q
measurements.

Initial measurements and conditioning - Not ap,]licable.
Polarization voltage - Not applicable.
Loading voltagc - Not aPPl icable,
F<”al measurements - After the final cycle and within 2 to 6 hours after removal
of c?paci tovs fvom the h.midi ty chambe,, dc leakage, capacitance, and ESR shal1
be measured at room ambient conditions as specified in 4.6.4, 4.6.5, and 4.6.6,
respectively. When applicable, case insulation shal1 be tested as specified in
4.6.12,

Examinations after test - Caodcitors shall be visuallv examined for corrosion.
mechanical damage, and obl iteration of marking. C.apa;itors shall also be examined
for leakage of electvolyte.

4.6.20 Furious (see 3.23). Capacitors shall be tested in accordance with method 508 of
M1L-STO.81O. Pvetest a“d pest-test measurements ave not requi?ed.

4.6.21 Barometric pressure (reduced)(See 3.24)-. Capacitor’s shall be tested in accordance with
method 105 of MIL-STD-202. The following details and exceptions shall apply:

a. Method of nwnting - BY normal mounting means.
b. Maximum pressure - 0.82 inch of mercury (equivalent to 80,000 feet).
c, Test during subjection to reduced pressure - At the e“d of the conditioning period,

with the capacitors still at reduced Pressure, the dc rated voltage (see 3.1)
shall be applied for I minute ?5 seconds.

d. Exposure time prior to measurements - 5 minutes,
e. Test after subjection to reduced pressure - C:,pacitors shall be visually examined

for evidence of mechanical damage, oblfteration of nmrki”g, leakage of electrolyte,
and indications of flashover and breakdown.

4.6.22 Hiqh temperature exposure (see 3.25~. Unless otherwise specified (see 3.1), capacitors
shal1 be stored for 500 ?8 hours in a forced-air oven at the dpplicable maximum high teinperature

‘c[ $ ) (see 3.1) without any application of voltage. After the storage period, the capacitors shall

be removed from the oven and returned to and stabilized at roalnambient condi tions. OC leakage,
capacitance. and ESR shall then be measured as specified in 4,5.4, 4.6.5, and 4.6.6, respectively.
Capacitors shall be examined for evidence of mechanical damage, and for leakage of electrolyte. Two
capacitors shall then be subjected to the internal examination specified in 4.6.2.1 (see 3.4.2).
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4.6.23 Reverse voltage (styles CU12, CU13, CUR13, CU16, cU17, and CUR17 only)( see 3.26~. Unless
otherwise s~age
(see,:.]) aPPl ied in the reverse polarity direction for 125 *5 hours, and to the d. rated voltage
aPPlled in the fo?wvd Polarlty direction. for an additional period of 125 +5 hours. The ambient

temperature d.ving the tests shall be the applicable maximum high temperature ~~jC) (see 3.1)

After the last 125-hOur period, the capacitors shall be retuvned to room mnbie”t conditions and
the dc leakage, capacitance, a“d ESR shall be measured as specified in 4.6.4, 4.6.5,and 4.6.6,
respectively.

4.6.24 ~h temperature verification (styles CU12, CU13, CUR13, CU14. CU15, CU16, CU17, CUR17L
and CUR19) (see 3.27), Capacitors shall be tested at the applicable temperature and VOItage

(see 3.1 ), fov 2,ooo~~ hours. Capacitors shall be returned to room ambient conditions and dc

leakage, capacitance and ESR shall be measured as specified in 4.6.4, 4.6.5, and 4.6.6, respectively,

4.6.25 AC verification (styli CUR91 only)(see 3.28~. Capacitors shal1 be exposed to the voltage

’72 hoursand frequencies specified (see 3.1) at 105-C for 2,000 -0 Capacitors shall be returned to

room amb{ent conditions and dc leakage, capacitance, and ESR shall be measured as specified in
4.6.4, 4.6.5, and 4.6.6, respectively.

4,6.26 Penetration of solvents (when specjfied, see 3.1)(see 3.29~. Capacitors shall be
hnnersed i“ Oupoot type TF solvent, or eq”ivale”t, at 25°G for 4 houvs minimum, followed by exposure
at 85-C or 125-C for 25o hours minimum with rated voltage applied. Following exposure, capacitors
shall be stabilized at the inspection conditions specified in 4.6.1 and the dc leakage, capacitance,
and ESR shall be measured as specified in 4.6.4,4.6.5, and 4.6.6, respectively. After the test,
capacitors shall be visualIY examined for evidence of mechanical damaqe and leakaqe of electr.ol.yte
(see 6.6).

4.6.27 Revei_sevoltaqe .winq (all polarized styles )(

‘)

see 3.30) . Capacitors shall be subjected

to 1,5 VOlts appl ied i“ the reverse pola~ity direction for 96 ~~ hours at Max<mum rated temperature

\/

with iO ohms maximum impedance. Capacitors shall be returned to 25°C and surge voltage s.hallbe
aPFlieG i. a forward direction for a period of 2 hours minimum to 24 hours maxfm.m. Impedance for
capacitance $.aluesof less than 2500 )vFis 1000 ohms maxinsm and 100 ohms naxirrum for capar,itors
values of 2500 VF and gveate?. OC leakage shall then be measured at rated voltage as specified in
4.6.4. capacitors s!iallbe examined for evidence of mechanical damage and for leakage of the
electrolyte.

5. PACKAGING

5.1 Packaging shall be in accordance with MIL-C-39028. (see 6.1 .1).

6. NOTES

6.I Intended se. Aluminum wide electrolytic capacitors are intended for use in filter and
bYPaS5 aPPl ications where large caPacftance values are required in small cases and where excesses
of capacitance over the nominal value can be tolerated. For polarized capacitors, the appl~ed ac
peak voltage should nevev exceed the applied dc voltage; the sum of the applied ac peak a“d dc
voltages should never exceed the dc rated voltage (see 3.1).

6.1,1 Application of packaoin~.

6.1.1.1 Shipments to Government activities. The packaging requirements of this specification
are primarily intended for the preparation of capacitors for shipment to Government activities.

6.> .1.2 Shipments of ER capacitors to Government contractors and manufacturers, distvib”tors.
F.?deral Standard No. 356, Conrnercial Packaging of S.pplies and Equipmeot, should be 5pecif5ed for
the pztkaging of ER capacitors shipped to Government contractors and subcontractors and to category
A en: E distributors as defined in MIL-STD-790, The marking of the unit containers sho”id “ot be
req.)red provided the intermediate co.tai”ers are marked.
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6.2 O?de~ing data. Proc.m3nent documents should specify the following:

a. Title, number, and date of this specification.
b. Title, number, and date of the applicable specification sheet, and the complete part

number (see 3.1).

6.3 Qualification, !dithrespect to products requiring qualification, awa?ds will be made only
for products which are at the time set for opening of bids, qualified for inclusion in the applicable
Qual ified Products List whether or not such products have actually been so 1isted by that date. The
attention of the contractors is called to these requirements, Znd manufacturers are urged to arrange
to have the products that they propose to offer to the Federal Government tested for qualification
in order that they may be eligible to be awarded contracts or crders for the products covered by
this specification. The activity responsible for the Q.alifieci Products List is the Naval
Electronic Systems Comnand; however, information pertaining to qual ification of products may be
obtained f~om the Defense Electronics Supply Center (DESC-E) ! [Iayton,Ohio 45444. APP1 ication for
qu;;;;:catlon tests shall be made in accordance with “ProvisIor,s Governing Qualification” (see

s,~,I CopjeS O: ,$Provisions Governing Qualif ication,,may b[!obtained upon application to
Commanding Officer, Naval P.bl ications and Forms Center, 58o1 Tabo. Avenue, Philadelphia, Pennsyl
vania 19120.

6.4 Standard capaci tar types. Equipment designers should refer to MIL-STD-198 for standard
capacitor types and selected values chose. from this Specifica:i.n. MIL-STD-198 provides a
selection of standard capacitors for new eq.i~ent design.

6.5 Cleaninq solvents, Recomne”ded solvents include all tl?osefree of halogen or halogen
groups; such as toluene, me”thanol , methyl celIosolve, alconox and water, and naphtha. Chlorinated
or fluorinated hydrocarbon solvents are prohibited.

6.6 Ripple VOItaqe and ac ripple current. Ripple voltage And ac ripple current are calculated
in accordance with appendix B and as specified (see 3.1).

6.7 Chanqes from previous issue. Asterisks are not used in this revision to identify changes
with respect to the previous Issue, due to the extensiveness of the changes.

Custodians:
Army - EL
Navy - EC
Air Force - II

Review activities:
Arm” - EL
Navj - SH
;;: F~rc~S - 11, 17, 80, 99

User activities:
Navy - CL, MC,AS, OS
Air Force - 19

Pr;:; in: a:; ivity:

Agent:
DLA - ES

Project 5910-1185)
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APPENOIX A

PROCEOURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 ~ This appendix details the qualification-submittal plans for capacitors to be
subjected to the qualification inspection specified in this specification. These plans specify
the sample size, sampl ing criteria, and 1imits of coverage for the type of qualification sought

10.2 Qualification categories. Qualification shall be categorized as follows:

Category A - Qualification shall be in accordance with the requirements of this
specification.

20. SU2011SSION

20.1 a.

20.1.1 Sinqle-type submission. A sample consisting of 61’,67, 73, 89, 112, 115. or 155 as
applicable Isee table I), samDle units of each style in the highest capacitance value in the
voltage rating for which qualification is sought shall be submitted. The capacitance tolerance
shall be the same for all submitted samples.

a.

20.1.2 Voltaqe-aroup submission. A sample group as specified (see table VII), of the highest
capacitance value in the lowest VOItage rating as appl icable, samples of the highest capacitance
value in the highest voltage rating for which qualification within each voltage group is so,ught’
shalI be s.bnitted. Separate submissions shall be made for each voltage group. Styles covered by

.) different specification sheets shall not be combined. Examples of voltage group submission are
listed in table VII.

20.2 Test data. When inspectionrare to be performed at a Government laboratory, Prior to
submission, al1 sample units shall be subjected to all of the nondestructive tests in table 1.
Each sutunission shal1 be accompanied by the test data obtained from these examinations and tests.
The performance of the destructive examinations and tests by the manufacturer on a duplicate set
of sample units is encouraged, although not required. All test data shall be submitted in d“vl icate.

20.3 Certification of material. When submitting samples for qualification, the manufacturer
shall subnit certification, in duplicate, that the materials used in his components are in
accordance with the applicable specification requirements.

20.4 Description of items. The manufacturer shall submit a detailed description of the
capacitors being sutnnitted for inspection including information on the type of welds or solder
buttons, the type of electrodes, the type of seals (inner or outer, as applicable), the case and
lead materials, the case insulating material (when applicable), and the case finish.

30. EXTENT OF QUALIFICATION

30,1 single-type submission. Capacitance q.alification wilI be restricted to values equal to
and less than the capacitance value in the style and dc rated voltage sulnnitted. Capacitance
tolerance qualification will be restricted to the capacitance submitted. Capacitance tolerance
qualification will be restricted to the capacitance tolerances equal to or wider than the tolerances
submitted.
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30.2 Voltage-group submission. Qualification of the type: submitted will be a basis for
qualification of all ?nterrnedlate,voltages of,the voltage group, s.!%nitted. Capacitance qualifica-
tion for each voltage subn!t ted .?11 be restricted to the ca~c?tance values equal to and 1.?ssthan
the capacitance value submitted. For intermediate voltages II!the same volta9e 9royP. caPa.ltance
qualification will be restricted to capacitan~e, vslues equal to and less than the higher capacitance
val.es submitted. Capac?ta. ce tolerance qualIflcation .I11 bf!restricted to the tolerances equal
to and wider than those submitted. Qualification of an insule!ted style will be the basis for
qualification of the uninsulated style from the same specification sheet.

TABLE YI. ‘Jo]tage qrouIL

For Qual ificatio” and Maintenance

— -d

For Maintenance of Qualification
of Qualification for subgroup 3 of for th,?remainder of the SPecifi -
Group B. cation

Group Number Voltage rating (at 85°C Group Number Voltage rating (at 85°C
or 105”C1 or 105°C!

5-50 r 5-100
1; 75-250 11 150-350
111 300-350

TABLE VII. Examples of voltaoe aro.lo submission.

Des to be s.txnitted I n“anti ty I Whet qualification is sought for

M39018/01-0406
!439018 /01-0606
M39018/01 -0438
M39018/01 -0638

M39018/01-0445
M39018/01-0645
M39018101 -0474
M39018101 -0674

M39018101 -0481
M39018/01-0681
M39018/01-0488
M39018101 -0688

M39018/01-100514
M39018/01-1038M

M39018/01-1045M
M39018/01-1074M

M38018/01-1081M
M39018/01-1088M

,439018/02-0404
M39018/0?-0604
!+39018/02-0423
M39018/02-0623

M39018/02-0428
M39018 /02-0628
M39018192 -0446
M39018/02-0646

)439018/03-0409
i439018/03-0609
M39018/03-0442
M39018/03-0699

27
28
27
28

27
28
27
28

66
66

66
66

66
66

26
26
26
26

26
26
26
26

27
28
27
28

I Styles CU12 and CU13. All capacitance values
al1 voltage ratings of volta9e 9rouP 1..

Styles CU12 and CU13. Al1 capacitance valueS
all voltage ratings of voltage group 11.

Styles CU12 and CU13. All capacitance values
all voltage ratings of voltage group 111.

Style CUR13. All capacitance values in all
voltage rating of voltage group 1.

Style CUF13. All capacitance values in all
.01tage rating of voltage group I1.

Style CUR13. All capacitance values in all
voltage! ~ati.g in voltage group III.

Styles C1114and CU15. All capacitance values
all voltage ratings of voltage groupl.

Styles CO14 and CU15. All capacitance values
all vo”,tage ratings of voltage group 11.

Styles IW16 and CV17. All Capac<td”ce values
in all voltage ~atings of voltage group I
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TABLE VII. Examples of voltage qroup submission - Continued.

TYPes to be submitted

!439018/03-0491
M39018/03-0691
M39018/03 -0498
M39018/03-0698

M39018/03-1009M
M39018/03-1099M

M39018/03.1051M
M39018/03-1083M

M39018/03-1091M
M39018/03-l 098M

M39018/04 -0010
M39018/04-li 6.9

M39018/04-ll S8
M39018 /04-0086

M3901E,/04-1303
M39018/’04-OlO5

M39019/04-2025M
M39018/04-?1 70M

M39019/04.2190M
~.~ag~,g,o~.~~a,~,

lH3901s/04-2249M
M39018/04-2259M

M39018/05-0004
M39018/05-0036

M39018/05-1004M
M39018/05-1036M

?1390!8/06 -0020M
M39018/06-0157M

M39018/06:O177M
M39018/06.0213M

M39018/07-0012M
M39018/07-0095M

M39018/07-0104M
M39018/07-0128M

Quantity

27
28
27
28

27

‘E
28

66
66

66
66

37
37

37
37

37
37

48
49

~,1,

4E

48
4.9

37
37

54
54

63
63.—

When qualification is sought for

Styles CU16 and CU17. All capacitance values f“
all voltage ratings of voltage group II.

Styles CU16 and CU17. All capacitance values in
all voltage ratings of VOItage gvoup 111.

Style CUR17. All capacitance values i“ all
VOItage ratings of voltage group 1.

Style CUR17. Al1 capacitance values in al1
voltage ratings of voltage group II.

Style CUR17. All capacitance values i“ all
voltage ratings of voltage group 111.

Style CU71. Al1 capacitance values <n all
.01tage ratings of .01tage group 1.

Style CU71 All capactiance values in all
.01tage ratings of voltage group 11.

Style CU71. All cat,acitance values in all
voltage ratings of voltage.grouP III.

Style CUR71, All capacitance values in all
voltage ratings of voltage group 1.

Style CUR71. All capacitance values in all
voltage ratings of vol:age group 11.

Style CUR71. All capacitance values in all
voltage ~ati”gs of voltage’gro.p 1[1,

Style CU81. Al1 capacitance “alues in all
VOItage ratings of voltage group I.

Style CUR81. All capacitance values in all
voltage rat$ngs of voltage group 1.

Style CUR91 All capacitance values in al1
voltage ,atings of .01tage group I.

Style CUR91 All capacitance values in all
voltage ratings of voltage group 11.

Style CUR19. A11 capacitance values in all
voltaye ratings of voltage group I.

—
Style CUR19, All capacitance values in all
voltage ratings of voltage group 11.
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APPENDIX B

PROCEDURE FOR CALCULATING RIPPLE VOLTAGE ANO AC RIPPLE CURREN1

10. SCOPE

10.1 This appendix outl ines the procedure for determinin:l the maximum Permissible ripple
voltage and maximum ac ripple current, as applicable (see 3.1).

20, METHOD

20.1 Ripple currents. For capacitors covered by MIL-C-3901811 , the maxim.. permissible riPple
currents can be determined from table VII 1. For capaci tors covered by MIL-C-3901813, the maximum
permissible ripple currents can be determined from table IX. The appropriate multiplier from
table VII or IX should be used where operation at other frequencies or temperatures is desired.
Operation of these capacitors outside the 1imits of 60 to 300,000 Hz is not recommended.

TA8LE VIII. Multipliers for M[L-C-39’318/l capacitors.

With 25*C 45*C 65eC

=

L75~c 125°C

temperat.re 1.4 1.4 1.2 1.0 0,3

Uith 60 HZ 120 Hz 400 Hz 1 K thru 100 K
Hz

frequency O-6O Volts” ,85 1,0 1.1 1.15
61-200 .83 1.0 1.15 1.2

201-350 ,80 1.0 1,3 1.4 ●
TABLE 1X. Multipliers for MIL-C-39 (11813capacitors.

Uith Z5°C 45°C 65-C

m

85°C ---

temperature 1,4 1.4 1.2 1.0 ---

!4ith 60 Hz 120 Hz 400 Hz 1 K thru 100 K
Hz

frequency
0-60 Volts .85 1.0 1.1 1.15
61-200 .83 1.0 1.15 1.2
201-350 .80 1.0 1.30 1.4

0
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